Catalytic properties of streptococcal NADH oxidase containing artificial flavins.
The flavoprotein NADH oxidase from Streptococcus faecalis 10C1, which catalyzes the tetravalent reduction of O2-->2H2O, has been purified as the apoenzyme to allow reconstitution studies with both native and artificial flavins. Turnover numbers for the enzyme containing 1-deaza-, 2-thio-, and 4-thio-FAD range from 51 to 4% of that of the native FAD enzyme; these reconstituted oxidases also catalyze the four-electron reduction of oxygen. Dithionite and NADH titrations of the native FAD oxidase require 1.7 eq of reductant/FAD and follow spectral courses very similar to those previously reported for the purified holoenzyme. Azide is a linear mixed-type inhibitor with respect to NADH, and dithionite titrations in the presence of azide yield significant stabilization of the neutral blue semiquinone. Redox stoichiometries for the oxidase containing modified flavins range from 1.1 to 1.4 eq of reductant/FAD. Spectrally distinct reduced enzyme.NAD+ complexes result with all but the 2-thio-FAD enzyme on titration with NADH. The reduced 4-thio-FAD oxidase shows little or no evidence of desulfurization to native FAD on reduction and reoxidation. Both the 8-mercapto- (E'o = -290 mV) and 8-hydroxy-FAD (E'o = -335 mV) oxidase are readily reduced by excess NADH. These results offer a further basis for analysis of the active-site structure and oxygen reactivity of this unique flavoprotein oxidase.